Abstract. This paper is based on LabVIEW software to develop a car engine vibration test platform. Completion of the vibration test platform structures, software design of the vibration test platform and test of the vibration test platform, it can analyze radial vibration displacement and power spectra in different speed. It has great practical value for automotive engine damping, and it has certain reference for engine designing and manufacturing.
The establishment of the vibration test platform
The components of the vibration test platform include: automotive engine, couplings, non-contact eddy current displacement sensor, PCI-6221 data acquisition card and PC. The specific test platform is shown in Figure 1 .
Fig. 1 System diagram of vibration test platform
In this system, three kinds of sensors are used. They are non-contact eddy current displacement sensor, speed sensor and torque sensor. The non-contact eddy current displacement sensor is based on "vortex effect" which is made on the metal surface by high-frequency magnetic field, it is the ideal sensor to detect and control mechanical vibration and displacement. Non-contact eddy current displacement sensor uses the CZF displacement, vibration sensor. For precise data monitoring and controlling, there are 2-way non-contact eddy current displacement sensors installed vertically in the output shaft of the engine to measure the radial vibration. Magnetic-electric engine speed sensor is used to measure the pulse signal of the engine output shaft in order to monitor its speed. Torque sensor is used to measure the torque, converting it into the output power of the automobile engine.
Signal modulation circuit, it makes the analog signal which comes from the sensor amplify, filter and other operations, it can convert the analog signal to the standard signal which the data acquisition card can identify.
NI PCI6221 (37-pin) data acquisition card (DAQ card) has 2-channel 16-bit analog output, its maximum sampling rate is 500 kS / s, DAQ card has16-channel analog input with a 37-pin D-Sub. The role of the data acquisition card is A / D conversion on the analog signal and then passes to the PC. PC's function is to receive data transmitted from the data acquisition card, and use the LabVIEW software installed on the PC to display, preserve and analyze the vibration signal, speed signal and power spectral data.
Software designing of vibration test platform Program design of vibration test platform
In the software designing of vibration test platform, we divide the system into various functional modules. In general, software should contain the following modules: 1.signal acquisition module; 2.data read module; 3.data processing module; 4.data storage module; 5.results display module [4] . In order to integrate the individual modules together, we also need to design a main interface to use each module, the overall software design of engine vibration test platform is shown in Figure 2 . Fig. 2 The overall software design of vibration test platform The software design of vibration test platform The software of vibration test platform is consisted of two parts: the instrument front panel and flow diagram, the front panel is mainly used for data collection, reading, processing, storage and display, the equivalent of the man-machine interface. Flow diagram is the link of each module in testing software, it is a core part of the software, and the software's main interface is shown in Figure 3 and Figure 4 [5] .
(1) Acquisition rate module. The module is the collection rate's adjustment of NI PCI6221 (37-pin) data acquisition card (DAQ card), the maximum sampling rate is 500 KHz, default value is 250 KHz.
(2) Set speed and actual speed module. The module function is to set the rotational speed of the automotive engine, and to load the detected engine speed by the data acquisition card.
(3) Radial vibration displacement module. The module function is to collect the amount of vibration at different speeds with different detection points, provided the raw data for analysis and fitting the following data. (4) Power spectrum module. The module function is to use the torque measured by the torque sensor, converts into output power. The formula is shown in Eq.1 P=T*n/9550 (1) P -power, KW n -motor rated speed, r / min T -torque, Nm
Vibration test of vibration test platform
In order to verify the effectiveness and correctness of the vibration test platform, we use this vibration test platform for certain types of light cars. Test road is a class A road, and it's a dry, clean and flat road. The test is in a straight line sections. Road length is about 2 km, its width is from 8 meters to 10 meters, the road slope is not greater than 0.1%, testing weather condition is no fog, no rain and no wind, relative humidity less than 80%, and the temperature is from 0 to 36 。 C. The vehicle speed are 30, 60 and 100Km/hr, the sampling frequency is 250 KHz, Figure 5 is radial vibration displacement diagram and power spectra diagram in each speed. Test results are the same with the using of measurements about torque, speed and power [6] . 
Summary
(1) Vibration test platform base on LabVIEW can analyze radial vibration displacement and power spectra in different speed, with the development of the PC hardware and software, measurement and control technology base on LabVIEW can be comparable with the traditional monitoring and control equipment, and it has the advantages of low cost and short development cycle.
(2) The test data show that the data collection, statistics and analysis of car engine vibration, can get from vibration test platform based on LabVIEW.
